reached, and titrating back to the neutral point with dilute sodium carbonate, as suggested by Behrens and Morgan (1932) and Behrens and Nielson (1935) suggested a new approach to these filtration studies of infectious laryngotracheitis virus, to which was added later a similar study of coryza.
The iso-electric point of laryngotracheitis exudate was readily determined by adding a 0.04 molar solution of citric acid, drop by drop, to a triturated suspension in distilled water. When the iso-electric point was reached, the cellular debris flocculated and settled to the bottom of the tube, leaving a faintly turbid supernatant suspension of the virus. The settling of the cellular material may be aided by slow centrifugalization, and the supernatant fluid pipetted off and neutralized with a 1/25 molar solution of sodium carbonate, using 0.04 per cent brom-thymol-blue as an indicator. This neutralized supernatant fluid will be referred to in this paper as the purified virus suspension.
Furthermore, it was found that the purified virus suspension passed through the collodion membranes of Cox and Hyde (1932) Gibbs (1935) has used this method of ultrafiltration in the study of the etiology of infectious coryza or epidemic colds in chickens and found that six widely separated outbreaks in Massachusetts were due to filterable agents. Secondary bacterial infection was found in exudates from four of these outbreaks that were somewhat virulent to susceptible fowls and chickens, but the micro6rganisms belonged to three different bacterial families and could not have been the causative agent involved in this disease.
The relation of these secondary microorganisms to coryza and laryngotracheitis have been studied in this laboratory for five years, and considerable evidence has been secured to indicate that there are some important secondary invaders in both of these ILARYNGOTRACHEITIS AND CORYZA OF CHICKENS diseases. The results of these studies on secondary infection in coryza and laryngotracheitis will form the basis of another report. It is sufficient to state in passing that they have been elimn ated from these ultrafiltration studies as much as possible.
ULTRAFILTRATION STUDIES
A comparative study was made of the ultrafiltering properties of laryngotracheitis and coryza viruses. These studies revealed for the first time that the virus suspensions before purification and after purification, though diluted 100 times with distilled water, were more virulent than the undiluted fresh exudate from the larynx and trachea of diseased chickens. The reason for this increased virulence is unknown, unless it is due to the fact that Inspection of table 1 will show that the suspension before determining the iso-electric point and the neutral suspension after determining the iso-electric point were more virulent than either the fresh tracheal exudate or the purified virus suspension, and furthermore that the purified virus suspension was more virulent than the fresh tracheal exudate.
The virulence of the coryza virus used in this experiment is as shown in table 2.
The results in table 2 show that the coryza virus, freed from secondary microorganisms and inoculated into susceptible chickens reared in the laboratory and likewise free from secondary infection, was not as virulent as the laryngotracheitis virus, although the respiratory tract was affected in both cases. The three coryza suspensions were virulent in the same order as the laryngotracheitis suspensions, but not in the same degree. Allisbaugh and Hyde (1935) and using the formula of Cox and Hyde (1932) for estimating the pore size. It was found that the coryza virus was completely retained by the 4 per cent filter and the laryngotracheitis virus failed to pass through the 5 per cent membrane. These filtration experiments have been repeated ten times for each series of filters, and the results appear to be quite uniform. However, it may not be wise to conclude from these results that the laryngotracheitis virus particle is larger than the coryza virus particle, in view of the greater virulence of the former. It may be that both viruses passed through the 4 per cent filters in small quantities, and that laryngotracheitis being the more virulent was manifested in the inoculated chickens while the coryza virus had no effect.
Within certain limits it was possible to check the results of the ultrafiltrations by filtering colloidal particles of known dimensions through a duplicate series of collodion membranes. A small unnamed bacterium isolated from the tracheal exudate of a chicken in 1933, and a 0.1 per cent solution of methylene blue, Allisbaugh and Hyde (1935) , were selected for these tests. The bacterium was chosen because it represented a small form of TABLE 3 The comparative ultrafiltration of laryngotracheitis virus, coryza virus, chicken bacterium and methylene blue 
SUMMARY
An improved technique for the ultra-filtration of laryngotracheitis and coryza viruses is described, in which the respective tracheal and nasal exudates are triturated in distilled water with powdered Pyrex glass until the mass is worked into a smooth emulsion. Then, 0.04 molar solution of citric acid is added, drop by drop, until the iso-electric point is reached, and the cellular debris flocculates and begins to settle to the bottom of the tube, leaving an almost clear supernatant suspension of the virus above. The settling of the flocculent material may be hastened by centrifugalization. The supernatant fluid is either poured or pipetted off and neutralized with a 1/25 molar solution of sodium carbonate, using brom thymol blue as an indicator.
The neutralized virus suspension is filtered through a graded series of collodion membranes and the size of its particles estimated. This technique shows some improvements over the methods that are commonly employed in ultrafiltration studies and should find extensive use in bacteriological laboratories for the study of filterable viruses in general.
